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(54) FM LASER, PM BATCH CONVERTER AND DISTORTION MEASURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a FM laser and a 
FM batch converter, having less distortion by a method 
where distortion is measured by symmetry of spectra of 
wide band FM signal waves. 

SOLUTION: When a signal sine wave signal is input so 
that a FM modulation index is close to about 5.1356 as a 
first zero, a shift amount between the FM modulation 
index in which an amplitude of a second side wave band 
of an light spectrum of output signal lights is zero and 
the FM modulation index in which the amplitude of - 
second side wave band is zero is set to be 0.015 or 
lower, whereby in a 40-channel image transmission, 
when a maximum multiplexed number N=11 and average 
modulation index mave=0.41, a composite secondary 
distortion of a FM laser applied to a FM batch converter 
CSO can be set to a specification value of -54 dB or 
less of an AM image transmission. 
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C57) [S*^] 

*) H^iaS^eT-S C i (C J: 0 li*<DiJ>!6:C» F M U -If R 

lSB<D^|j^-C*Si!ilj5. 1 3 56©jfi^{C^ci<fc5tC 

SSCDlSlM^tOtgfiAi^K^jrSFM^SSIIIfci. -2# 

0. 0 1 5«TK-r*C<!:CC<fci3> 4 0 + ^^^US^i^ 
es«:tei>-c. m:Am-^^&.. N = 1 1 . 
m... = 0. 4 1©»^. FM-fS^gSgCCSffl-rSF 
MU— tf©1S^2^Xg;^, CSO?:AM5WReSS©tt« 
fit- 5 4 d B«Tif 4C i*s-Ct 




1 

•& F wmmi^ t. -2 #s(D{iij^<o^4§«i«ccft ^ 

2 0logAmSCSO-2 01o9m.,.- 1 OloqN +2 
0. 2 [dB] 

C S O : ^ ^ I' ;ue@l^©1«^ 2 -am^co^isk 

*«F®<b^-Sii*^ 1 «:iei£©FMU— If. 
^m#«:ai:^j-rsFM-JS^feSK:*jc^-r, *-<DiE 
5. 13 56<D&m<iCtj:?,j:>>K.Af}Vtcm^. ffl* 

2 OlogAm^CSO-2 Oloflm.,,- 1 OloflN +2 
0. 2 [dB] 

C S O : + >*;l'e3M«f<DS[^2 ^>C^»<Oft«l 

N ; ^^*,y^A'&m(Dmj^^mn 
[^*]14] B«sexua*Jo. 0 1 btiTftb-sci 

a^3nS«#*©36X-^i'h;KD2«B©ffll« 

^J©fi3W^fC«cSFM^iiJgl8:<!:. -2SS©«^ 
cMiigjOi^tCft 5 F U$mi^ t ©X USA mi&m 
L/. 

2 01oqAm=CSO-2 Ologm.,.- 1 OlogN +2 
0. 2 [dB] 

m... : ^'^i'>^)i'(Bmm<ow-i^mim. 

N : f >*^l/e^l^©S;*cife^jSI» 
FMU— !f©il*il|iJ5t:^. 

m^mmtiijj-ri, f M-fi^«ss©s*afl3£:^ffi«:*j 

«iS-c*Si»!)5. 1 3 56©jfi«S«:^c«J:^«:A*l//t 



(2) !ttPI2 0 0 1- 1 1 9 097 

2 

is^K. Hi:ft3nsm««-^mafi^x'^i'h;i'©2 

e©il!li$^©l§i@7»l^(C^ 6 F MmW»6<0:< USA 

m Crisis L/-C, 

20loflAm = CSO-2 Ologm.,.- 1 OlogN +2 
0. 2 [dB] 

CSO:^?-f>^ )\^&k^<Dm^ 2 ;^*'©ft« 
m.v. : ^5^i'>^Jl'ei^^©¥l^aiPi*i!Bt 
N : ^9^f >*^ueitB#©SAM^?«f( 

10 ©Mfi^tcRAu. cso^^m-nct^mLt-n 
F M^^^g©M*a>j^:&». 
[^^©i^ffl^cCKi^] 

[000 1] 

j^«C*<Jffi^*FMP— !fS?/FM-JS^SK:MU. J: 

< (iiS^lila^ii (QAM ; quadrature amplitude nod 
ulation) Stltc^^ ■^'>:^)im^m^'S:^BMrZ<D 
dcMb. #«C. y^yiyy^-:r}V::x.it- (PDS : passiv 
20 e double star) maA^&M->XTA'C1fiimiri>(Dlx: 
® L- F M U- — tfRCK F M-^S^ffeSCCMf 
[0002] 

[fiESS©^] t!e3|5©FMU— tfRU^FM-Ji^gMS** 
Jiffl S n 5 F M-f5^gie3t~>X f A«c*}tt A MM^ 
«. KP--'7':»ie^-f>:S'-7a:-^4/M/rFM— ^ 
^g{Cj:0g^f^i'>*;l'AM8«l«lM^*— SO. —• o 
©lA^^iiiFMffi^iC^gStS-SS, ^^Stifc^-^tJjjn 
A^i^j^^^i^ (SLT : siAscriber line terminal) 
©DFB (distnbuted feedback) U-1f taeit^fS* 
30 fybx^-y r -{ ^^icBmstii>. ^Bm^-cit. — 3© 
)i:^i^^cFMii#-c{Ei*-r-2.*5. ^^5-i!S^K4^ut:»n 

A#©)fe^<iS (ONU ; optical network unit) Jcte 
l>-C)E««FMOTi$n. -fSL-C^9^f ^^^UAMI^ 

^m-^Kigisns, 3 6«c. ijoA* h -7- • 

>3f-7*-X (XN I ) i-ftl^X^^-i- • AMSii 
[0003] JA^JISF M«PS©liISSJ^S;<b VX\t. 'M. 

»&iBB!tt*»4c <!:©-r#*:&s:-cffti-cv»*. 
40 C 0 0 0 4 ] c CJ^i^F MailSK:-:Jt>r 

FM-JS^tftS©*!*©S^5^»9IS-Ctr. jZS^JgjFM 

^s©£»)&«©s^iii'co>&>S!i%r# tttp-iit. 

[0005] 

[^B^*J)!?^t/J:5<!:r5P!ja] llffl^fcrSfc«)©FM 

^j^FMrnissos-^c^i-e-n-en^ <i»!iK:a«5£-c*ic 

idigg-C&S. !^{CA-:,i^:?'4r:/ji/;;^5f- (PDS) 

iianA^esss'Xf A{c*jt,>-r». -^©FM-jsseift 
50 sjc. tg»©FMasis*«*hsi-rs©r. FM-*sgaft 



C3) 



200 1 - 1 1 9097 



[000 6J l£^lgFM«iSS(C-Pl,»-CW. m^iOjkL 

fcttef) © f - v4$tt®iB(}^*S'J3e-rs c ta/imsv 
[000 7] c<Dj:'^tj:mmitcm^xtji$tx 

<iD;^--:5'h;KD*f«?ttK:J:'3^»«r«l3t-r-5C 10 
li*©iJ>ft l> F M U -1f SC/ F M— fs^sifeyf (C-ecD * 

2 OloflAm^CSO-2 0^ogm.,,- 
C S O ; + >^)V&m<D^^2'^^<Of±Wi 

[0 0 0 9] SAi. iS^2K:gB4K©%^». ^^1 
K:g24S©^H^K:*it>r. tfriBXua*io. 0 l 5«Tt? 

* s c t *i|$is: i-r •& 5 . 

[ 0 0 1 0 1 */t. »«3B3«:Ki8©^». 20 
1 «S©?SjSr*-5i|^j5 . 1 3 5 6©ifi«lK&a 

<fc ^ {CA;'D LfcJS^K:> mti^ti smsvft#©m»m-^ 
X-N. h ;l/© 2 SB©(|iM^»ili3&*^«:<j S F M^Si 
fglSti. -2#e©fflfJifif^©lie3&i^«:ftSFM^J& 

|»i©XUfiAm36l. 

201ogAm^CSO-2 Oloqm...- 1 OloqN +2 5« 

2 01oc(Am=CSO-2 Oloflm.,.- 

c s o : ^^9^ I' Ji/ean^8[^2 i^*©tts 30 

N : St^f>*;Pe^m#©S^IS^jffi» 

©Mi^tcRM/. cso*»wrsci*#»i-r* 
fe©-c*s, 

[0 0 1 3 ] n^6K.m&<D^mit. mfm^ 

* A* L-c^«iK*i^8ss nfcs»«#=&ffi:Zjf 4 F M 
— J5^S©^*a'JS*&«:fci,^r. ©iE?K?S[<i# 

FMMi?^*imi«@©^J^.r*4*«j5. 135 
6©jafiSK:&-SJ:'5KA;t)l//c*i^{c. ffl:*jS*T4S5l 
<t#©«Sl©#;'^'^ h ^W© 2 #@©ffliJjS!#©ffi"li**^ 40 

6 F M^tgSt i . - 2 S@©i!lS?^©fg*i*iSK: 
^■5 FM^i9tiSti©XuaAm*S'JSU-C. 
2 01oc|Am=CSO-2 01o<)m.,.- lOlogN +2 
0. 2 [dB] 

C S O ; 3^9^ + >*;be33l^«^2 ^>a*©tt« 

m. , . :^^*y^)\^&m(o^i^mmsi 

N ; ^5^i'>*^i'ea^^©fe*:te^«?9! 
©M«^iC«:R\L.. cso4sa-r^ci?:«f«i-r4 
t>©-c*s. 

[0014] 50 



[00081 

[»jH*«?»ir4fcs{>©#si c©j:^&Biai*a*-r 

Sft:i*{c, 1 {cfB«S©«Bj». ^(t-^*A:^L 

•C5fe^?fi»*s^Pi ? Hi:^-r5FMu— «f{c 
M^r. #-©iE?Kj«!<t-^'&. FM^slititSt*«»l«S 
©?l,'^.t?*^>$«)5. 1 3 5 6©jafi|{C«C.SJ:^KA:^)U 
/ctl^tC. m::>3$nS<t^j!c©5teX'^i7h;|.©2#a© 

mr&m)mmi^^i-crj:^Fhm.mtif&t, -2#e©(») 

ij^©£i|@3»««((C^ « F M^}§Sll<b ©X UfiAm«s. 

1 OloqN +20. 2 tdB] ( 1 ) 
0. 2 [dB] 

CSO:^9^ + >* juen^olS^ 2 ;JcM*©f±fil 
m... : >*Jl'e^^©¥*&FM^IIIJgia 

©M^4?ifcr c i «r!^Si i -r s *> ©r* 6. 

[0 0 1 1 ] »*S4K:iB«©^|g«, «^3 

(cimo^micisii^x. suffixpfij&io. 0 i 5«t-c 
[0 0 12] »^5K;faiS©^?gt3:. ^mm^ 

!f©Mi5»«l3e&^«:*JC>r. ©E!K«<1^*. 
F M^}glK*«ll 1 #a©^,"^-C * 5 . 1 3 5 6 © 
ia€§«c>5:-Scfc^(CA*L./c«^{c. ffi:t)Sn€.M^© 
h;b©2»a©fl!l?e^©fiif§*i^«:&SFM^ 
iiJgl^i . - 2 #S©ffliM^®*i*i1»K:ft S F M^fflJ 
J§!eti©XUfiAm*S'J«L.. 
1 OlogN +2 0. 2 [dB] (2) 

[0 0 15]S1». 2|s:^W©FMU-1fRO*FM— JS 

^«*»afflsn4 F M-fi^»esi'>xf^A©«^ig 

1 4:n-LrFM-JS^gSS2{Cj; O^^-p^^JUAMKH 
•5. ^Sn/i:«^KSLT3©DFBU-tf3 atTt 

mxu. —^(DfmwjiFMm^x^riifi. 

I5]SS5*:^l/Tj]nA^©i«SftS (ONU) eKtel^r 

fmmFM'<msii.. -fsur^^^f^^ii'AMife^® 
-7*-x (XN I ) 7*^Lr^»-:f • Aumms 

[0 0 16] FM-JS^». Af*W«:«. m«. S 
^©^i' >*^1'©^»ESW»19 0 MH z 3!p6 3 7 0 MH z 

4. — :>©»«3 7 0MHz©AM<i#im^l/-C. 
GHz ©««*«r 4— :>©j£«««c FMm^KIQftO 



( 0 0 1 7 ] a 2 F M— fi^g!lS®«^4^T8ifca: 
Sr> CCDFM— fiS^SSS2«. «E®Bai«ffiS (VC 
O : voltaqe controlled oscinator) oJtfe'C^&'S 

hi' K (PD : photo cHode) "C*4. 
[00 18] FMU-1>'2 ai tr«. DFBU-if% 

«:^<b$tt-SC<!:*l-C&-5. Ci-*;UU-- 9*2 b *10 



(4) 1*^2001-119097 

6 

[00 19] FMU-1f2 atbtTDFBU-lf*, 09 

f s <Dmmi-c$^m-r s i . u — !f36JiiR§» 

f P,= f , + 5 f sin (27t f t ) •••(3) 

(ommi t «. Bjiasc ( 3 ) «t > f ^ . i <dm©^ jffiia*^ 



f = f . - f i« +" 5 f sin ( 2 7C f t ) 



(4) 



«c34s. —mc. DFBu-if». ttAms£*^ia-r-s 

[0 0 2 0] */c. BI2tC*JI,»-rFMU— !f2a4^1 
©FMU-lfil/. a-AJl/U-1f2 b*02<DFMU 20 

--Ifib. ^l<DFML'"1f2 a£2!fif*B-C02©FM 

[0 02 1 ] ;^«c, i£^^FM^iig(c-^t,»rgi?B*-r 

[0 02 2] 03». jlSSi^FMa^S©«fi£fi^ (T> 

py- h©i»&) *^-rst?. 5 5?tiifis 1 1 . ii 

5EB11 2. r>Fy- H a. CJ-''-'^ • ^ 1 4 30 

[0 0 2 31 Ctl*t?«. ]E^lSFM«SJS6{co(,>r 

FM— fS^aiS2-?>FMU— tf 2 a*itt©m*«iS15tr5« 

s(t)=IiCospt ••• 

c(oM)m^i^^m^fj: < FM-msMvfcm^it. m ★ [ o o 2 s ] 
mmmt'rX^m.t>itii. * ^^^^ 

i(t) = sin { + f s * sre; dt ) 



[0024] *^?8«c J:n«> F M-f5^gSS*lft©S 
t)U<W. FM-Ji^^4«>S-r5FMU-1f# 
!*©M*«a53t-r-5C4*s-C*4. tiTtCs -ewi^K: 

[0025] *:|6M-C«. li:««FMm#?«©X-ti' h 
^l/©>i*«;ttKJ:<3S*4»15£-r«.. ^^©^ct^FM— J§ 

J: *) . ^-©iEKig* F M— f5^» h tcm^ 
«. FMWJiSJ^;^-^;? h^H3:>!ttt;K:)5:-S*i. lEmAt-^ 
©2y^iSiS«*FM-fi^»0fc*B^«, #^*m;CCi5: 
■So SII©m*%-r-Si. m-©iE?£iK«rFM— fS^L 

in. ) . ^o>mm^<Dm-^>ic^^x, fm-^is 
se=i'©iia'©s^ci*it>*'S . 
[0026] A:^(tW3:. m—iEmSrci> 0 . ^iSSS 

^.m^mm-it. a*«#«. s (t) . 

^«t>-&*. p = 23cfr?ft*. 

[0027] 



(5) 



(6) 



[0 02 9] ctx^mmk^nt. 

[0030] 



iJr [»2] 



= exp Cj + ^ S * s(t) dt. } ] 



[0031]Se(7)«:, Si(5) «:RA-rsi, 
[0032] 



♦ C3g(3] 



i(t) = IffSXf (Setfgt ) ezp sin p( ) 



(7) 



(8) 



[0033] CCXr. in, = Aa),/p. Aeo, ^"C**. 

= ki. -c*»). -th^-n. FMiaaj^t. mmum so [00341 (s) ». iXsSJcKj^-c**. 



(S) !t$Pa2 0 0 1- 1 1 9 09 7 

7 8 
[003 5] * * [|K4] 



i(t)B I^BXfi Qoffft ) 2 J^iBj )«xp Qapt ) <9) 



( 0 0 3 6 ] c cr. J » (X) «. n.'X(om^^v-b iii.,,„Rzf. - k«a©fflij«^ (T»Ji!ijs?^) <omm I 

-iPMiSc-cA^.. ....... -eti^n, >>Q3C-r^t>?n5. 

[003 7] S: (9) *iP.ft5^iajg©Jg3^«®miti [003 8] 

I« ,= I I.J. (m,) I •••(10) 

!-.»«.= I I.J. (m,) I •••(11) 

I » ,-»,= I I. (m,) I -••(12) 

^(11). (12) iPh, MVfomfsm^^oict 3Aiu±<Dmvsrsm^i2 Ai^^m^^*)'i^i 

[0039]— FM-fS^»S-CS*5>*5^D.5«^ frtilA. A^M#s ( t ) «^>CSCt?*t>?nS. 

». K{CS*©** A:t»M#*S*<0«cC» F M-^^ [00401 

s ( t ) = I , COS pt + I , COS 2pt •••(13) 

^(13) (7) tcRA^^i. [fS5] 
[004 1] ii 

t t 

i(t) = Iq Cj ^ I C08 i2pt ) dt } ] 

2 

= /tf exp (Joi^t ) exp (jSjfg sin npt ) ^(14) 

[00421 CCr. in„=Aa)„/np. Aco„=kI„ 

r^^o [0 0 4 4] 

[0043] ^ (14) :;i^cDJ:^»tc^J^^ [1^61 

2 



(1® 



[00451 Ur,x. mm&owsmnowm i ... a * t-rni*. «n-en. i>a«t?«*>3n4. 

k»B©ai)»[^©iiiPiI.,.,,{*. k=r> + 2r, * [0046] 

U .= I I.J. (m,) J. (m.) I •••(16) 

[0047] ^ [»!7] 

[00481 *^!:. -k#e©fli!liSi«C!)!iim [0049] 
k=- (r, + 2r,) i-Ttitf. i^r^to [»8] 



(6) 1^182 0 0 1 - 1 1 909 7 

10 



= I /|, 2 J_i-2r„(«y )Jf,(^^)l (18) 

[0050]5S<17) . ( 1 8 ) flPJaf^tt^f^f * 1*2 Kl (19) 

[005 1 1 CC-C. 2^XiS^jKii*«::^''hS<'>*>® [0053] C<0<b#. ^ (1 7) . ( 1 8 ) «. •^•n 

il/. •r%fc^2>>CiSiiiffiS*K:j:SFMS:SB§»m. 10 -en. iXS©J:^ 5, 
K:ot,»-C> ^^SC*«fiS»)iE-3i-rS. [0054] 

[005 2] [?S10] 

(»9] * 
r • ^ 

Ja^O - ' ■'ff J* -2r^ («i )Jr^ (-^ ) I (20) 

[00551 5S$»$[|»11] 

-to ^ Utf J-i -tr^ (-/ )Jrj ('^ > I (21) 



[0 0 5 6] CCT. 2»St-2»B<DffllI?S^©fg« ^[0057] 
CCSBUr^So f -Si. (2 0) . {2 1)», -e- [|gtl2] 



[0058] 



+Jo('i )Ji('^ )> I 

■A-30^ [|gl[ 1 3 ] 
4^ -JSP ^ I { Jo(«i )+J-8(«/ )Jo(*2 ) 



(22) 



+J^(*^ )Jl(#2 )> I 



(23) 



[0 05 9] »*S©FM^}g3^*i. m. = 5. 13 
5 8 " ©i # { 2>>C©^— «? ■b)im^<Dm—mB 
®^^.©it) . J. (m.) =J., (m.) =0-C3f> 
■S, C©it. g**i^tC»*&^{*, ^(11). (1 

2)*'6. 2#Bt-2#B©ffl'jjfi^©«in». t^-rn 

4>«K:ft6. S**l*Slt6». ^ (2 2) . 40 

(2 3) (C^j^.i^-S. mt = 5. 1 356"-4R\r 

[0060] 
[»14] 

~ I 0.53 Tp J^iaz ) I (24) 

[006 1] (24) (C. 2;^:S*a«/J>3C»<!:L-C 
J, (m,) ~0. 5m,, m,= (m, I,) / (2 I,) < 
<1. m, = 5. 13 56 •". ©M«fe*R\r4«k, S* 50 



a?© F M^S*gSt*i. m, = 5 . 1 3 5 6 - {C*$l:r 

*?S!{c*f-r4a*©®^©j±**. ;^©i*j»)^6n 

[0062] 

[»:i5] 



It 



(25) 



[0063] CC-C. 2»B©liiHt. -2»B©ii*i 
*s^«:iS S FM^tgSfcnit *lMi!»tc J: 0 A m/dwrn 
Tl^fcti^. m. = 5 . 1 3 5 6. i^i^) TS.m«.*sif 
-5J, (m.) ©«*tt. tSj-0. 3 4i&©-C. *(2 
5) it>XjS.Vi&mv1t^. 

[0064] 

[»16] 



2s 1.47 I -0.34 



Aa 



0.25 



(7) 



(26) 



HD2 -rir 20 log 



2001-1 19097 
12 

* {006 5] (itoT. m, = 5 . 1 35 6- (^sS) iS 

[0 06 6] 
[IB(17] 



[dB] 



^ I ^.13562. 
20 log /I* -12.0 (dBl 



(27) 



...ib-r, ^5^ + >^;UK:-:Jt,ir-JSFM^iSUfciS [006 8] 

^a^a^^^'f'CSOti. F M^iSJUKtm. = 5 . 1 [!K18] 
3 5 6 "ia^©2;^jWili^Si5^HD.*^P>, ij^t?** « 



CSO cr HD} + 20 log 



~ave 



+ lOlog/r + 6 [dB] 



A| <s5.13S62... 



201 og ^ + 20 log u^„ + lOlog/r - 20.2 [dB] 



(28) 



30 



[0069] 

[007 0] xic, mm^^^TTit. wm^imv 
cot. •Bx^m)mucj:*)^mmmL^mt^^i> 

FMU— !f-CFM-JS^S4«fiKbytti^©, 

jg, ±isa. sy^v ±2#s©ffliM#©i^ti©S'J©fg 
**Bi5. seK-eti-enm-r. S5». vco©«^ 

[007 1 ] VCO. FMU— !f: -S-tl 

i|i*if|{C«:*FM^SI*it»m,3&SM*«c<i:«)XUS. A 

m«. -€-n-etl> 0. 3, 0. 0 3-C*.5o 
[0 0 7 2] C©XUfi*«6. SC (2 8) ^rfflt^T. 4 

m...=o. A \-c<ocso^nmti>t. vco. f 

MU-1f. ^n-en. CSO»Wli». -2 8dB. - 
48dBi*S. 
[0073] a*J. «lffi©ft:». illStC4 0 ^ * JW* 

2 0lo<iAm^CSO-2 01ogm.,.-10loqN +20. 



40 



S*^fc^«i>-C, VCOSCK. FMU-1f{Cj:SFM— JS 
^S-C«. **a«ti. -30 dB. -5 4dB-e*o 
/c. C©<J;^{c. »LaiffliS'J«fii*i(ilil5lD-CA)SCi 
di^. aiJ:£fil{C»FM^S©M**J^*n-C(,»-S«>© 
©. SiJ:£{Cffll,>fcFMa^S«i^?^-C*Si*AnW. 
mmViii i> F M-m^S. mM©ii*©S!B£m3:v 

[007 4] S£or. (2 8) Ifih. 4 05=-i'>*;U 
t?, «b»3lS^»N= 1 1. ¥l^lgEilS*i»m.v. = 0. 
4 ir©CSO©f±«Hii3W-5 4dB«T©i*. Am 
«0. 0 1 5J«T<i:&.5. 

[0 07 5] J: o-C. FMU-lfOjtX'^i' h-'l'©. A 
m*l0. 0 151JtTi^c*. Sfc. FM— JS^S©^ 
«ft#X-^4' hil'©. Am*S0. 0 1 5JWTt**. 

[0 07 6] ^XK. csomm^ti,x^-^hixz\<^ 

SJS^«. (2 8) Am*i'^^*«SU*Wn 
[007 7] 



N«it9^i'>*ii'e3i«f©a^^jftift-c*4. 

[007 8] 



so 



[dB] 
• • • (29) 

SFMU— tf{C*}l,»r. ©jE!Kifi(i#€:. FM^iS 
}giS(3&J|| 1 «B©^j^-C*S|t) 5 . 1 3 5 6 ©a^tCiTj: 
iJ:^«:A*l/A:*i^{c. Hi:*)3n4m#3t©36x-Ni» 



(8) 



13 



2 0logAm^CSO-2 0logm.v.- 1 OloqN +2 
0. 2 [dB] 

CSO : ^?^ + >*JHS^^tt^2;^;5KDtt«l 
in.v.®«^. FM-figE«>g{C3gfflr*FMU— !f<D 10 

m-^z-xm^i AMSftifeejSKDtt^ffic s o [ d b ] « 

[007 9) */c. XUfitrO. 0 1 5«Tr*SJ:^ 

{cL.ft:or)-c> 4og^■^>:^;^lSfe^^e^{c*^^,^r, 
^iSIBtN =11, ^l&^iSJ^m.,. = 0. 4 1 ©IS 
FM-JS^^Jcaffl-r-SFMU— !f©ffl^2^>CM 

[0 0 8 0] mam#«:A;t>brjgjjgiBc*i^isi3 
n/csam#*ffl:^-rsFM-fs^i5S«:*ji»r. 20 

^tila*i^«: «c S F M^iiJg?^ -2 #a©ffliJiSE^ 
©liigAi^CC/^ -& F M^^tgf^ £ ©X USA m;(>^ 
2 01o(jAni^CSO-2 Oloqm.v.- 1 OloqN +2 
0. 2 [dB] 

m.,. llJ^i-^^^HSII^C^l^FM^^Ji®: 

N : ^^5^ + >*^be2INF®«:^^a8» 30 

©ffl^*m-rj;5{cLyt©-c. ^^g^^'>:^J^!!WlEe 

•v.©^. FM-m^feS©«^2^^*«AM8H« - 

GSI©f±«fiiCSO [dB] «Ti-rSC:i*ST#S. 
[0 08 1 ] */c. XUS*0. 0 15«Tt?4>iJ;5 
(cLfc©t?. 4 0^i'>*JHSft«€jSK:4s»,»-c, 
^jg^?&N = 1 K ^^^iSJgfSm.v. = 0 . 4 1 ©ti 



!|$^2 0 0 1- 1 19 097 
14 

[008 21 Am^idjei^T^tCf^A-riCitc 

©^❖^awse-r 4 c t *i-c€f 4. 
$tMFM-mmkBmiy:^7-A<ommv$>i,. 

[H2] FM-fS^g©«fiSE€r^Tm:0-C*S. 

[H3 ] immFMmsmom^m <t> py- h©« 
[S4] «pmtt©w*5^-rH-c*^>. 

[05] VCO©«^©«SliStiiMja^JSiB©FM^ 

[136] FMP-1f©ti^©fi|jlljSiffliJjg^©«iH©F 

[If-^SiBj] 

2 FM-rS^gfeg 
2 a FMU-tf 
2 b a-*^Hx— tf 

2 c 

2d 7* h5^-f:t-F (PD) 

3 MA^i^ffiSg (SLT) 
3 a DFBU-lf 

3 b ^mm 

4 ^-Pr-f^-i 

5 Tfe^iKHffi 

6 ONU (FMamg) 

7 »nA«- ' -f>3»-7*-X (XN 
I) 

8 9^:x-:^sa^AMaias 

9 TVS«ia 

11 y 5 y 

12 mm^ 

13 ANOy-h 

14 a— • 7 ^^u^f 



[@1] 



-fl — a 



7fflA«-;^-y h7-^* 



APDSOH 








HI- 











-1^ 



(9) 



200 1-1 19097 



12} 



CI33] 



IIIB --I -f^J^ 



11 i 13 

12 



fc»470MHa 

— 5 

1ft 




-^(-0,3) 



cue] 



0.8 



0.« 



A> O.i 





















/^iSBMjftff 
































P _i 



(10) 



#132 00 1- 1 1 9 097 



(51)Int.a/ 

H 0 4 J 1/00 
H 0 4 L 27/36 



F I 



(##) 



mMif?WB3E:^#i3rz:Te3«i-^ 0 



F 5?-AC#*) 5F073 AA64 AB28 BAOl EA12 GA24 
GA38 HAH HA12 
5K002 AA02 AA04 CA15 DA12 GAOl 
5K004 AA08 3E02 
5K022 AA03 AA16 



